In recent years there has come to be recognized a group of haemolytic anaemias which are congenital and often familial, but in which the haematological findings are atypical. They cannot be classified with Cooley's anaemia or sickle cell anaemia or congenital spherocytosis. The group is heterogeneous and records of such cases are relatively few. Moreover the condition must be remembered in the differential diagnosis of neonatal jaundice. We therefore record the findings in two siblings one of whom presented as progressive pallor since birth, the other as neonatal jaundice.
Case Reports Case 1. M.G. was referred to this hospital because of increasing pallor since birth. He was a first child, bom of English parents on February 27, 1953. A greatgrandfather is said to have been Spanish. The pregnancy had not been entirely normal, the mother having developed signs of mild toxaemia for which labour was induced prematurely. The delivery was otherwise normal and the baby appeared healthy (weight 6 lb. 13 oz.). On admission he was a very pale but otherwise healthy looking infant, aged 10 weeks, and weighing 10 lb. The liver was palpable two and a half fingerbreadths below the subcostal margin. The tip of the spleen could be felt at the level of the umbilicus. There were no other abnormal clinical signs. Radiographs of the entire skeleton revealed no abnormality. Haemoglobin was 32% (4-8 g. per 100 ml.), reticulocytes 14%, total leucocytes 18,000 per c.mm. (polymorphs 30%, lymphocytes 61%, monocytes 8%, eosinophils 1%). A stained film showed anisocytosis, polychromasia, nucleated red cells (30 per 100 leucocytes) and moderate numbers of target cells. Platelets appeared to be adequate. The serum bilirubin level was 0-9 mg. per 100 ml. A careful search for auto-antibodies in the infant's circulation yielded negative results. No incompatibility was found between the red cells of Mr. G. and the serum of Mrs. G. either in saline, or albumin, or after treatment with papain. Following a preliminary investigation of the bone marrow and erythrocyte osmotic fragility a blood transfusion was given. The subsequent course of the illness is shown in Fig. 1 . Repeated transfusions were necessary to combat a rapidly developing anaemia, and ultimately, in Novem- There was some recovery during this period, the haemoglobin reaching 85% where it remained for some time.
Later it settled to between 70% and 75%, at which level it has remained without further transfusions.
Case 2. L.G., sister of M.G., was bom on August 9, 1955, at the Mothers' Hospital, Clapton, under the care of Dr. Helen MacKay. A normal full-term pregnancy was followed by an uncomplicated delivery (birth weight, 6 lb. 6 oz.). Because it was known that the first child suffered from a form of haemolytic anaemia, the baby was closely observed and was noticed to be jaundiced four and a half hours after birth. was obtained which showed an intense normoblastic response (L: E ratio = 0 54: 1). Leucopoiesis and platelet maturation were normal and no abnormal cells were seen. A single attempt to obtain a specimen from L.G. was unfortunately not very successful. Nucleated cells were scarce and no conclusion could be drawn.
M.C.D. Except for the first two weeks, the anaemia in both cases has been normocytic.
Osmotic Fragility. The method employed was that described by Dacie (1950) . A stock phosphate-buffered solution is used, isotonic with 1% saline. Dilutions are made from this as required. Results are read colorimetrically.
In both infants repeatedly normal values were obtained both before and after incubation at 370 C. for 24 hours (Fig. 3) Their relationship is shown in Fig. 4 (a) Thalassemia (Cooley's anaemia) is characterized by a hypochromic anaemia which is refractory to iron, the presence of 'target' cells, a greatly decreased osmotic fragility and a pronounced racial incidence.
(b) Congenital spherocytosis (acholuric jaundice) in which microspherocytes are demonstrable in the peripheral blood, the osmotic fragility is increased, and the results of splenectomy are excellent.
(c) Hereditary elliptocytosis with haemolytic anaemia.
(d) The 'haemoglobinopathies' are almost confined to negroid races. The haemolytic anaemia may be of any grade of severity and is associated with the presence in the erythrocytes of an abnormal haemoglobin which is usually recognized by electrophoresis. The best known of this group is sickle cell anaemia.
(e) A miscellaneous group of atypical haemolytic anaemias.
It is with this last group that we are concerned. Thompson (1939) described a haemolytic anaemia in three families which exhibited certain unusual features. Erythrocyte morphology was normal and the cells could not be induced to sickle. Osmotic fragility was normal and splenectomy was valueless. Similar reports followed, the majority from America (Haden, 1947; Crosby, 1950; Kaplan and Zuelzer, 1950; Feinberg and Watson, 1951; Holliday, 1953; Lipton, Grossman and Richmond, 1953; Dacie, Mollison, Richardson, Selwyn and Shapiro, 1953; Motulsky, Crosby and Rappaport, 1954; Smiley, Dempsey, Villeneuve and Campbell, 1955) , but it is clear that they are not all concerned with a single disease entity. For the purpose of classifying these anaemias certain common features are notable: (1) They are congenital and often familial.
(2) Red cell morphology is normal and sickling cannot be induced. (3) Osmotic fragility of the erythrocytes is normal. (4) Splenectomy does not cure the disease. In addition basophilic stippling of the red cells has been conspicuous in some instances, and many of the anaemias have been macrocytic.
Not all these features are to be found together in any particular case, and their common factor is rather their exclusion from the other well defined categories. Dacie (1954) groups them together under the title 'Congenital Non-spherocytic Haemolytic Anaemias'. Selwyn and Dacie (1954) have divided their own cases into two types based on a major difference in behaviour on incubation of the patient's blood. Some of the methods they have used are complicated and are unlikely to become part of routine practice in the average hospital laboratory. The simplest of these measures is a study of autohaemolysis. By this means congenital spherocytosis can be differentiated from the nonspherocytic anaemias, and in addition a distinction may be made between the two types of the latter (Table 2) .
In type I autohaemolysis is normal while in In our cases splenectomy has not cured the disease but has apparently produced a worthwhile palliative effect. Neither child has required further transfusions and the haemoglobin level has been maintained, though at a sub-optimal level. The raised reticulocyte counts and the excessive excretion of faecal urobilinogen indicate the continuance of the haemolytic process. The two cases described by- Kaplan and Zuelzer (1950) also received some benefit from splenectomy, but in contrast with those described in this paper, they both exhibited a raised osmotic fragility before operation. Such cases can expect some measure of relief when the spleen is. removed. The cases of Lipton et al. (1953) , however, showed a normal resistance to saline, yet were benefited by splenectomy.
Cortisone is not normally of any value in the management of congenital haemolytic anaemias and it is very doubtful whether it conferred any benefit when used on the elder child, since the younger improved spontaneously in exactly similar circumstances.
The question of inheritance in these cases isproblematical. It is of interest that the only abnormal findings among members of the family, viz., the abnormal autohaemolysis in J.B. and the raised serum bilirubin in H.G., occur on the sameside of the family tree, and it appears likely that thecorpuscular defect manifest in the infants has been transmitted via the father. Dameshek and Singer (1941) have reported under the title 'Familial Haemolytic Jaundice: Constitutional HepaticDysfunction' instances of persistently raised serum bilirubin levels in families in which there was no evidence of haematological or hepatic dysfunction. H.G. presents just such a case, and it is probable that such patients are, in fact, instances of congenital non -spherocytic haemolytic anaemia.
Summary
Two cases of congenital haemolytic anaemia are recorded, the first presenting as increasing pallorsince birth, the second as neonatal jaundice.
The clinical and haematological findings in both cases suggested haemolytic disease, though thenature of the haemolytic process was not at first evident.
The haematological observations upon which the final diagnosis is based are given in detail and particular attention is directed to the study of autohaemolysis as a means of differentiating congenital spherocytosis from the non-spherocytic haemolyticanaemias.
Splenectomy was beneficial to the extent of obviating the necessity for further blood transfusions though it did not halt the haemolytic process.
Family studies suggested that the defect waspresent in and transmitted by the father.
The diagnosis and modern classification of congenital haemolytic anaemias is discussed with special reference to the 'non-spherocytic group', recorded examples of which are still relatively -few.
